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(54) POWDER TREATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suitably execute various 
kinds of treatments for powders such as toner or the like 
with a single powder treating device. 
SOLUTION: In a powder treating device wherein a rotary 
vane for treating a powder is provided in a treating container 
10, a volume changing means 20 for changing a volume in the 
treating container is allowed to be provided, or rotary vanes 
11a, lib for treating the powder are provided vertically by 
two or more stages in the treating container 10, and at least 
the rotary vane 1 1 b positioned on the uppermost stage is 
enabled to be moved vertically. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3,In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A granular material processing unit characterized by coming to provide a capacity alteration 
means which makes capacity in the above-mentioned treatment container change in a granular 
material processing unit with which a moving vane which processes a granular material was provided 
in a treatment container. 

[Claim 2]A granular material processing unit characterized by providing two or more steps of above- 
mentioned moving vanes in a sliding direction, and coming to provide a moving vane located in the 
highest rung at least in a sliding direction movable in a granular material processing unit with which a 
moving vane which processes a granular material was provided in a treatment container. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the granular material processing unit used for 
processing granular materials, such as a toner, and has the feature in the granular material processing 
unit with which the moving vane which processes a granular material was especially provided in the 
treatment container at the point of having enabled it to perform various processings according to the 
purpose of processing a granular material. 
[0002] 

[Description of the Prior Art]In processing granular materials, such as a toner, conventionally, 
processing of making the surface of the processing whose particles, such as a plasticizer, are made 
to adhere to the surface of granular materials, such as a toner, by particles uniformly, and granular 
materials, such as a toner, fix particles, such as a charge controlling agent, etc. was performed. 
[0003]In making particles, such as a plasticizer, adhere in the state of a particle uniformly on the 
surface of a toner, here. As shown in drawing 1 , two steps of moving vanes 1 la and 1 lb were formed 
in the pars basilaris ossis occipitalis in the treatment container 10 which became the cylindrical 
shape of the owner bottom via the required interval up and down, and generally the granular material 
processing unit it was made to make the upper surface of this treatment container 10 blockade with 
the cover material 12 was used. 

[0004]In the granular material processing unit shown in the figure here. The toner and particles, such 
as a plasticizer, which process are made to accommodate in the treatment container 10, The upper 
surface of this treatment container 10 is made to blockade with the cover material 12, two steps of 
above-mentioned moving vanes 1 1 a and lib are rotated in this state, and a toner and particles, such 
as a plasticizer, have been danced up with the moving vane 11a located downward. And mixed stirring 
of the toner which soared in this way, and the particles, such as a plasticizer, is carried out with the 
moving vane l ib located upwards. This cracks particles, such as a plasticizer condensed the 2nd 
order, by the collision with the moving vane lib located upwards, and he was trying to make 
particles, such as a plasticizer, adhere uniformly on the surface of a toner. 

[0005]However, when making particles, such as a charge controlling agent, fix on the surface of a 
toner, the above granular material processing units are set, the power of acting on a toner etc. is 
weak, it is difficult to fix particles, such as a charge controlling agent, on the surface of a toner, and 
the very long time which makes particles, such as a charge controlling agent, fix is required. 
[0006]If the revolving speed of each of above-mentioned moving vanes 11a and 1 lb is sped up in 
order to make power strong against a toner etc. act. After particles, such as a toner and a charge 
controlling agent, have soared up, it stagnates in the upper part in the treatment container 10, The 
quantity of particles, such as a toner in the pars basilaris ossis occipitalis in the treatment container 
10 in which the moving vanes 1 la and 1 lb were formed, and a charge controlling agent, decreased, 
and the problem of it becoming impossible to process the toner by each moving vanes 11a and lib 
appropriately etc. existed. 

[0007] For this reason, in order to make particles, such as a charge controlling agent, fix in the former 
on the surface of [ other than the above granular material processing units to which a plasticizer etc. 
are made to adhere in the state of a particle uniformly on the surface of a toner ] a toner, Although 
he is trying to use surface treatment devices, such as a hybridization system (made by the Nara 



machinery factory company), and one GUMIRU (made by Hosokawa Micron CORP.), and granular 
materials, such as a toner, are processed, It was necessary to use various granular material 
processing units according to the processing purpose, and processing of a granular material was 
delayed and there were problems, like cost costs dearly. 
[0008] 

[Problem(s) to be Solved by the Invention]It is a thing aiming at solving above various problems in the 
granular material processing unit used for this invention processing granular materials, such as a 
toner. Various processings to the granular material of making particles, such as a plasticizer, adhere 
to the surface of granular materials, such as a toner, uniformly, or making the surface of granular 
materials, such as a toner, fix particles, such as a charge controlling agent, etc, make it a technical 
problem to enable it to carry out appropriately in one granular material processing unit. 
[0009] 

[Means for Solving the Problem]In a granular material processing unit in claim 1 of this invention, in 
order to solve the above technical problems, in a granular material processing unit with which a 
moving vane which processes a granular material was provided in a treatment container, a capacity 
alteration means which makes capacity in the above-mentioned treatment container change was 
established. 

[0010]And in a granular material processing unit in this claim 1, in making particles, such as a 
plasticizer, adhere to the surface of granular materials, such as a toner, uniformly. Capacity in a 
treatment container is enlarged, granular materials, such as a toner and a plasticizer, are uniformly 
distributed in a treatment container with the above-mentioned moving vane, and it is made to 
perform a mixing process by the above-mentioned capacity alteration means. 
[0011]On the other hand, in making particles, such as a charge controlling agent, fix to granular 
materials, such as a toner, Also in a case where made capacity in a treatment container small and 
revolving speed of the above-mentioned moving vane is sped up by the above-mentioned capacity 
alteration means, Granular materials, such as a toner and a charge controlling agent, soar to the 
upper part in a treatment container, it controls that quantity of granular materials, such as a toner in 
a portion in which a moving vane was provided, and a charge controlling agent, decreases, a moving 
vane contacts these granular materials in large numbers and strongly, and processing of a granular 
material is made to be performed. 

[0012]Thus, in a granular material processing unit of this claim 1, various processings according to 
the purpose of processing a granular material can be easily performed now by adjusting capacity in a 
treatment container with the above-mentioned capacity alteration means suitably. 
[0013]In a granular material processing unit in claim 2 of this invention. In order to solve the above 
technical problems, in a granular material processing unit with which a moving vane which processes 
a granular material was provided in a treatment container, two or more steps of above-mentioned 
moving vanes were provided in a sliding direction, and a moving vane located in the highest rung at 
least was provided in a sliding direction movable. 

[0014]And in a granular material processing unit shown in this claim 2, in making a plasticizer etc. 
adhere to the surface of granular materials, such as a toner, uniformly in the state of a particle. A 
moving vane of the highest rung is located in the lower part side in a treatment container, and in a 
treatment container, granular materials, such as a toner and a plasticizer, are distributed uniformly, 
and it is made to perform a mixing process with each moving vane. 

[0015]On the other hand, in making a charge controlling agent etc. fix to granular materials, such as a 
toner. Speed up revolving speed of each moving vane, and have danced granular materials, such as a 
toner and a charge controlling agent, in the upper part in a treatment container, and. A moving vane 
of the highest rung is located in the upper part in a treatment container for which it soars in this way 
and granular materials gather at least, probability of collision of moving vanes of this highest rung and 
these granular materials is raised, and processing of a granular material is made to be performed. 
[0016]Thus, also in a granular material processing unit of this claim 2, various processings according 
to the purpose of processing a granular material can be easily performed now by [ which adjust a 
position of a moving vane of the highest rung at least ] having been provided in a sliding direction 
movable. 
[0017] 



[Embodiment of the Invention]Hereafter, the granular material processing unit concerning the 
embodiment of this invention is concretely explained based on an accompanying drawing. 
[0018](Embodiment 1) As shown in drawing 2 , the granular material processing unit in this 
Embodiment 1, He forms two steps of moving vanes 11a and 1 lb in the pars basilaris ossis occipitalis 
in the treatment container 10 which became the cylindrical shape of the owner bottom via a required 
interval like the conventional granular material processing unit shown in drawing 1 up and down, and 
is trying to make the upper surface of this treatment container 10 blockade with the cover material 
12. 

[0019]He is trying to attach to the undersurface of the cover material 12 here the blocking plate 21 
which makes the inside of the treatment container 10 blockade via the mounting member 22 of length 
as required as the capacity alteration means 20 which makes the capacity in the treatment container 
10 change in the granular material processing unit in this embodiment, enabling free attachment and 
detachment. 

[0020]The capacity alteration means 20 which makes the capacity in the treatment container 10 
change, As it is not limited to what was especially shown in the above-mentioned embodiment, for 
example, is shown in drawing 3 (A) and (B), It is possible to form the above-mentioned cover material 
12 so that the wall of the treatment container 10 may be touched, to attach this cover material 12 to 
the rod 23a of the expansion devices 23, such as a cylinder, to move the cover material 12 up and 
down into the treatment container 10 with this expansion device 23, and to also make the capacity in 
the treatment container 10 change. 

[0021]As shown in drawing 4 ( A) and (B), form the cylinder part 12a which turns caudad and touches 
the outer wall of the treatment container 10 from the edge part of the above-mentioned cover 
material 12 which makes the upper surface of the treatment container 10 blockade, and. As this 
cover material 1 2 is attached to the rod 23a of the expansion devices 23, such as a cylinder, and 
move the cover material 1 2 up and down with this expansion device 23, and it is made to make the 
capacity as the treatment container 10 whole change or it is shown in drawing 5 (A) and (B), Make 
the rod 23a of the expansion devices 23, such as a cylinder, project in the treatment container 10 
through the cover material 12 which blockades the upper surface of the treatment container 10, and. 
The blocking plate 21 which makes this rod 23a blockade the inside of the treatment container 10 is 
attached. As make it move up and down, and it is made to make the capacity in the treatment 
container 10 change or this blocking plate 21 is shown in drawing 6 ( A) and (B) in the treatment 
container 10 with the above-mentioned expansion device 23, It is able to attach to the undersurface 
of the cover material 12 the acOusting member 24 which can be expanded and contracted by bellows 
shape, to make this adjusting member 24 expand and contract, and to make it to make the capacity in 
the treatment container 10 change. 

[0022](Examples 1 and 2 of an experiment) In these examples 1 and 2 of an experiment, it was made 
to perform processing to which the plasticizer which consists of hydrophobic silica (the product made 
by Japanese Aerosil: R-974) on the surface of a toner is made to adhere in the granular material 
processing unit of the above-mentioned Embodiment 1 using the treatment container 10 whose 
capacity is 2 I. 

[0023]As the above-mentioned toner, the glass transition point Tg here polyester resin which is 65 
** 100 weight sections. The amount part of duplexs, and carnauba wax (made in Hiroyuki Kato) for a 
charge controlling agent (Orient chemicals company make: S-34) 3.5 weight sections. Carbon black 
(Mitsubishi Chemical industrial company make: MA#8) is made into the rate of seven weight sections, 
After putting these into a mixer (Henschel mixer), carrying out [ sec ] tip peripheral velocity of a 
moving vane in 20 m /and mixing for 8 minutes. After kneading this mixture with the biaxial extruder 
(PCM30) and making this kneaded material fully cool, coarse grinding of this was carried out with the 
feather mill, and also it pulverized with the jet mill, and the toner which performed the classification 
with the pneumatic elutriation machine and with which mean particle diameter was set to about 8.1 
micrometers in this was used. 

[0024]And as the cracked above-mentioned plasticizer became a rate of 0.3 weight sections to this 
toner 1 00 weight section, about 200g was added on the whole in the above-mentioned treatment 
container 10. 

[0025]In [ as shown in drawing 1 here, while attaching nothing to the above-mentioned cover material 



12 but changing into the state where the capacity in the treatment container 10 continues being 2 I., 
in the example 1 of an experiment ] the example 2 of an experiment, The blocking plate 21 which 
makes the inside of the treatment container 10 blockade is attached to the undersurface of the 
cover material 1 2 via the mounting member 22, and it was made for the capacity in the treatment 
container 10 to become abbreviation half as shown in drawing 2 . 

[0026]And each of above-mentioned moving vanes 11a and lib were rotated so that tip peripheral 
velocity might become [ sec ] in 20 m /, into each of above-mentioned treatment containers 20, 
predetermined time mixing of an above-mentioned toner and plasticizer was carried out, the bulk 
density of the toner mixed in this way was measured, and the result was shown in drawing 7 . 
[0027]As a result, in the example 1 of an experiment which processed by leaving the capacity in the 
treatment container 10 2 1., without attaching anything to the cover material 12, the bulk density of 
the toner was high compared with the example 2 of an experiment which processed by making 
capacity in the treatment container 10 into an abbreviation half. 

[0028]In the example 1 of an experiment which processed without this decreasing the capacity in the 
treatment container 10, A toner and a plasticizer are mixed in the state where it distributed uniformly 
in the treatment container 10, and it adheres to a plasticizer uniformly to the surface of a toner, and 
it is thought that it is because the burial of a plasticizer to the surface of the toner by the collision 
with the moving vanes 1 la and lib also decreased. 

[0029](Examples 3-5 of an experiment) Also in these examples 3-5 of an experiment, it was made to 
perform processing which makes a charge controlling agent (the Hodogaya chemical-industry 
company make: TRH) fix on the surface of a toner in the granular material processing unit of the 
above-mentioned Embodiment 1 using the treatment container 10 whose capacity is 2 I. 
[0030]As the above-mentioned toner, the glass transition point Tg here polyester resin which is 65 
** 100 weight sections. Make carnauba wax (made in Hiroyuki Kato) into 3.5 weight sections, and 
carbon black (Mitsubishi Chemical industrial company make: MA#8) is made into the rate of seven 
weight sections, After putting these into a mixer (Henschel mixer), carrying out [ sec ] tip peripheral 
velocity of a moving vane in 20 m /and mixing for 8 minutes, After kneading this mixture with the 
biaxial extruder (PCM30) and making this kneaded material fully cool, coarse grinding of this was 
carried out with the feather mill, and also it pulverized with the jet mill, and the toner which 
performed the classification with the pneumatic elutriation machine and with which mean particle 
diameter was set to about 8.4 micrometers in this was used. 

[0031] And to the toner 100 above-mentioned weight section, as the above-mentioned charge 
controlling agent became a rate of one weight section, it added about 200g on the whole in the 
above-mentioned treatment container 1 0. 

[0032]Nothing is attached to the above-mentioned cover material 12 in the example 3 of an 
experiment, but it is in the state where the capacity in the treatment container 10 continues being 2 
I. here. Each of above-mentioned moving vanes 11a and lib are rotated so that the tip peripheral 
velocity may become [ sec ] in 20 m /, After carrying out the mixing process of an above-mentioned 
toner and charge controlling agent for 2 minutes into the above-mentioned treatment container 20, 
The blocking plate 21 which makes the inside of the treatment container 10 blockade is attached to 
the undersurface of the cover material 1 2 via the mounting member 22, Make capacity in the 
treatment container 10 into an abbreviation half, and it is made to rotate so that that tip peripheral 
velocity may become [ sec ] in 40 m /in this state about each of above-mentioned moving vanes 11a 
and lib, and was made to carry out the mixing process of an above-mentioned toner and charge 
controlling agent further. 

[0033]On the other hand, it is in the state where the capacity in the treatment container 10 
continues being 2 I. like the case of the above-mentioned example 3 of an experiment in the example 
4 of an experiment. Each of above-mentioned moving vanes 11a and 1 1 b are rotated so that the tip 
peripheral velocity may become [ sec ] in 20 m /, After carrying out the mixing process of an above- 
mentioned toner and charge controlling agent for 2 minutes into the above-mentioned treatment 
container 20, in the state where the capacity in the treatment container 10 continues being 2 I. Each 
of above-mentioned moving vanes 1 la and lib are rotated so that the tip peripheral velocity may 
become [ sec ] in 40 m /, and it was made to carry out the mixing process of an above-mentioned 
toner and charge controlling agent further. 



[0034]In the example 5 of an experiment, the blocking plate 21 which makes the inside of the 
treatment container 10 blockade from the beginning is attached to the undersurface of the cover 
material 12 via the mounting member 22, Capacity in the treatment container 10 is made into an 
abbreviation half, and, other than this, it is alike, therefore was made to carry out the mixing process 
of a toner and the charge controlling agent like the case of the above-mentioned example 3 of an 
experiment. 

[0035]And in the above-mentioned examples 3-5 of an experiment, electrification quantity was 
measured about each toner which carried out the predetermined time mixing process, respectively, 
and the result was shown in drawing 8. If in charge of measuring the electrification quantity of a 
toner, after adding the binder type career at a rate of 95 weight sections to toner 5 weight section 
and mixing these by a roll mill for 1 hour, the electrification quantity of the toner was measured with 
the electric field separation method. 

[0036]As a result, in the thing of the example 3 of an experiment, the electrification standup of the 
toner was quick and saturated zone electrical quantity was also high. Since this mixed the toner and 
the charge controlling agent in the state where the capacity in the treatment container 10 is still big, 
first in the case of the example 3 of an experiment, It is thought by making a charge controlling agent 
adhesion uniformly on the surface of a toner, making capacity in the treatment container 10 small, 
and carrying out a mixing process after that, that it is because the charge controlling agent was fully 
fixed by the toner. 

[0037]On the other hand, in order to carry out the mixing process of a toner and the charge 
controlling agent to the last in the thing of the example 4 of an experiment with the state where 
capacity in the treatment container 10 was enlarged, a charge controlling agent adheres to a toner 
uniformly, but. This charge controlling agent is not fully fixed to a toner, but the electrification 
standup of a toner is considered that were late and saturated zone electrical quantity also became 
low. 

[0038] moreover — where capacity in the treatment container 10 is made small in the thing of the 
example 5 of an experiment, in order to carry out the mixing process of a toner and the charge 
controlling agent from the beginning to the last, a charge controlling agent is fully fixed to the surface 
of a toner — coming — although. Since a charge controlling agent is fixed in the state where it does 
not adhere uniformly, on the surface of a toner, it is thought that saturated zone electrical quantity 
became low. 

[0039]As a result, in order to make a charge controlling agent adhere uniformly to a toner. In making 
a toner fix the charge controlling agent which processed where capacity in the treatment container 
10 is enlarged, and adhered in this way. Capacity in the treatment container 10 is made small, and 
revolving speed of each moving vanes 1 la and 1 lb is made quick, and it turns out that processing by 
strong mixing requirements is preferred. 

[0040](Embodiment 2) He is trying to make drawing 9 ( A) and (B) blockade the upper surface of this 
treatment container 10 with the cover material 12 also in the granular material processing unit in this 
Embodiment 2, like the conventional granular material device shown in aforementioned drawing 1 
using the treatment container 10 which became the cylindrical shape of the owner bottom so that it 
may be shown. 

[0041 ]In a granular material processing unit [ in / here / this embodiment ], In forming the moving 
vanes 11a and 1 lb which process a granular material in the treatment container 10, As the bottom 
center section of the treatment container 10 is penetrated, the cylindrical axis of rotation 13a is 
established. While attaching the moving vane 11a of the lower berth to this cylindrical axis of rotation 
13a, The axis of rotation 13b is established so that the inside of the above-mentioned cylindrical axis 
of rotation 1 3a may be inserted in. He makes the axis of rotation 1 3b which attached to this axis of 
rotation 13b the moving vane lib of the upper row located above the moving vane 11a of the lower 
berth and in which the moving vane lib of this upper row was attached slide to a sliding direction, 
and is trying to move the moving vane 1 lb of the upper row up and down. 

[0042]In the granular material processing unit of this embodiment. As shown in drawing 10, as the 
cylindrical axis of rotation 13a made to rotate the moving vane 1 1 a of the lower berth. While a spline 
hole uses what was extended to the sliding direction, as the axis of rotation 13b made to rotate the 
moving vane lib of the upper row. He is trying for each above-mentioned axes of rotation 13a and 



13b and each moving vanes 11a and 1 lb to rotate similarly by this using the castellated shaft 
corresponding to the above-mentioned spline hole. 

[0043]A castellated shaft is used for the axis of rotation 13b which that by which the spline hole was 
established in the cylindrical axis of rotation 13a made to rotate the moving vane 11a of the lower 
berth as mentioned above in this embodiment is used, and is made to rotate the moving vane lib of 
the upper row. Although each axes of rotation 13a and 13b are united and it was made to rotate, The 
peripheral face of the axis of rotation 13b made to rotate the inner skin of the cylindrical axis of 
rotation 13a and the moving vane 1 lb of the upper row which are made to rotate the moving vane 
1 la of the lower berth is formed smoothly, It is also possible to make it each axes of rotation 13a and 
13b rotate separately, respectively, to rotate each axes of rotation 13a and 13b by a respectively 
different pivot means (not shown), and to make it change the revolving speed of each moving vanes 
11a and lib. 

[0044](Examples 6 and 7 of an experiment) In these examples 6 and 7 of an experiment, it was made 
to perform processing which makes a charge controlling agent (the Hodogaya chemical-industry 
company make: TRH) fix on the surface of a toner in the granular material processing unit of the 
above-mentioned Embodiment 2 using the treatment container 10 whose capacity is 2 I. 
[0045]As the above-mentioned toner, the glass transition point Tg here polyester resin which is 65 
** 100 weight sections. Make carnauba wax (made in Hiroyuki Kato) into 3.5 weight sections, and 
carbon black (Mitsubishi Chemical industrial company make: MA#8) is made into the rate of seven 
weight sections, After putting these into a mixer (Henschel mixer) and fully mixing. After kneading this 
mixture with the biaxial extruder and making this kneaded material fully cool, coarse grinding of this 
was carried out with the feather mill, and also it pulverized with the jet mill, and the toner which 
performed the classification with the air flow type classifier and with which mean particle diameter 
was set to about 8.2 micrometers in this was used 

[0046]And to the toner 100 above-mentioned weight section, as the above-mentioned charge 
controlling agent became a rate of the amount part of duplexs, it added about 200g on the whole in 
the above-mentioned treatment container 1 0. 

[0047]In [ while the moving vane lib of the upper row is located in a height of 25 mm from the 
bottom of the treatment container 10 in the example 6 of an experiment here ] the example 7 of an 
experiment. The moving vane lib of the upper row was located in a height of 100 mm from the 
bottom of the treatment container 1 0, each of above-mentioned moving vanes 11a and lib were 
rotated, respectively so that the peripheral velocity at the tip might become [ sec ] in 30 m /, and 
the mixing process of an above-mentioned toner and charge controlling agent was carried out. 
[0048]And about the toner which carried out the predetermined time mixing process in these 
examples 6 and 7 of an experiment, electrification quantity was measured, respectively and that 
result was shown in drawing 1 1 . If in charge of measuring the electrification quantity of a toner, after 
adding the binder type career at a rate of 100 weight sections to toner 5 weight section and mixing 
these by a roll mill for 1 hour, the electrification quantity of the toner was measured with the electric 
field separation method. 

[0049]As a result, the direction in the case of the example 6 of an experiment which set the moving 
vane 1 1 b of the upper row to a 1 00-mm high position from the bottom of the treatment container 1 0, 
Compared with the case of the example 7 of an experiment which set the moving vane 1 1 b of the 
upper row to the 25-mm-high position from the bottom of the treatment container 1 0, the 
electrification standup of the toner was quick and saturated zone electrical quantity was also high. 
[0050]If the revolving speed of each moving vanes 1 1 a and 1 1 b is sped up as mentioned above, a 
toner and a charge controlling agent will soar at this, it will gather in the upper part of the treatment 
container 10, and like the example 7 of an experiment. If the moving vane lib of the upper row is 
rotated in a 1 00-mm high position from the bottom of the treatment container 1 0, The toner and 
charge controlling agent gathering in the upper part in the treatment container 10 are fully processed 
by rotation of the moving vane 1 lb of this upper row, and it is thought that it is because a charge 
controlling agent came to be appropriately fixed on the surface of the toner. 
[0051]In each granular material processing unit of the above-mentioned Embodiments 1 and 2, 
although the flat thing was used as each moving vanes 1 la and lib. In order to raise contact with the 
granular material to process and to distribute a granular material uniformly in the treatment container 



10, As are shown in drawing 1 2 (A) and (B), and two or more projections 15 are formed in one side 
and both sides of the moving vane 11 or it is shown in drawing 1 3 (A) and (B), It is also possible to 
form the tabular rising part 1 6a in the upper surface of the moving vane 1 la of the lower berth, or to 
form the tabular rising part 16b in the upper surface of the moving vane lib of the upper row, as 
shown in drawing 1 4 ( A) and (B). 
[0052] 

[Effect of the Invention]In a granular material processing unit [ in / as explained in full detail above / 
claim 1 of this invention ], Since the capacity alteration means which makes the capacity in the 
treatment container which processes a granular material change was established, the capacity in a 
treatment container is suitably adjusted with this capacity alteration means, and various processings 
according to the purpose of processing a granular material could be performed easily. 
[0053]In the granular material processing unit in claim 2 of this invention, Provide two or more steps 
of moving vanes which process a granular material in a treatment container in a sliding direction, and. 
Since the moving vane located in the highest rung at least was moved to the sliding direction, various 
processings according to the purpose of processing a granular material could be easily performed by 
adjusting the position of the moving vane of this highest rung at least. 



[Translation done.] 
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1 2 J; o TH^^-*^. i d L;ti^#&a^a**— 

[0 0 0 4] ic:t:\ mm\z7r--t^w^m.mm.^zio^^x 

#S^1 0|*I(ci|3lS$-tirT. iOMS^^l 0O±®*M 
#1 2 j;o-CH*§-iir. ico4:^,t^-e±iS<!OZ:S<^li]te 
33tll 1 a, 11 b^-laliS?-^, TiCffiSI-^Hts^Rim 
1 1 aHJ:o-Chf— ta»ft?iiJ^Ot»Ki=-t*±:^l- 

aiS-fbSfJ^cO^fiiFt^ilcfiBI-^IllEAraai 1 btc 

[0 0 0 5] Yi—<Dmm\z^mmmnm<r>9i 
[0 0 0 6] ffc. v-f-m\z^k^^ts-^i'^m^^htzib 

t::, ±ffi<0^|iltep^l 1 la, 11 b OHfeiiS^jSi^ 
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2 

0 fc;i:;c^-e$!Ls#^ 1 0 n'r>±M i^if ® L. mnwim. 1 

1 a, 11 b;a^lS^t^^^7i^a#i^l 0 rtOJggflciJtt 
mmW^l la, 1 1 blci-S h^-(0&a;5*ii^{cff 
[0 0 0 7] Z.<r>fzib. tJE*t-i3V^r{±, h-t-coftM 

(CIS C 7t»^ ^«§-f*:^!4a^a ffl S i t *«.£^M{C ^ 
f) , iS-frcoMiS^^^^P^:!^-!) i: * ic =f h < o < 

[0 0 0 8] 

-e* 19 . b -f-~m(r>m^<r)^m\z^mmm<r)W^±^i 

mm'^wsL^^mmt^^fz ^ -fi>m(n-^mznirhw 
-^^i^mnK —o(r>^wmsMm~^^^xmmz^rj:x. 

[0 0 0 9] 

[»M?r«ift-r^7:ii6<O^Sl iO^B^Oif*:^ 1 IciJ 

\ir^mmm.mm.\^^^^x\-i.^ -libco i ^ ^rs^js* 
30 \ihKtzr^^^mmm.\zi5^^x. ji|£omii$#fi*i<!o# 
[ao 1 0] -?-L-c^ ccos^:si i^istts^^^^aa^ 

Yi-~^mw}imm<r>i&^^^mMmn\zis\.^xi^ 

[001 1] --)5. Y'r-m<^^^\znL.x^m%mn 
mnw&.i-^^mt^^^m^\iZ\t, ±feo#«^M¥ 

40 m~i~^x^mm^\>^<r>mSi^^h^ < L, ±iE(Ollte33 
[0 0 12] i<^J;T{c. c:oft*:«l<o|^&a»* 



[0 0 13] ttz. iOflW<7>m*«2H43lt-2.&#* 

[0 0 141 Z'7)m^m2 izm-rm^^mmm. 
tcijv^T. hi—^<7)^i^<Dmmizmwimmiw&^ 
:ikmxi^-izu^^-it^m'^iz(±, m:±R(Dmi^mm.i 

[0 0 151 -If. }-i—m<Dm$-izMLxm^Bmm 

\'i—^mmMmm<r>^#-if&mm-^\Ho±miz 
^mm.^^\H<r>±uiz^>^£ < b i:>M±^<omnmn^i<L 

[00 161 z<ox^iz. z<Dmi^m2(Di^»iiimmm 

±Tifmi,zmm^miz^n(i>titipii:< t 

[0 0 171 

mi^mmmmimumm ^zm-^^^xMri^mzum^ ^ o 
[00181 mmmm i ) - <ommwm i iz^if^m^ 

^wmmmmtmmiz. y^&(DFimmztj:^fz^mM^ 

1 0 n<7ymmz±Tf,zmmmmt:i!\-Lx-^<DmmMU 

1 1 a, 11 himif^htmz. cioiaa^if 1 o<r>± 

[0 0 191 :i<DmMW^^Mizidif^-m^^mm 

Sizisv^-CJi. ^ataS^l Ol*l<7)#ff ^^H^-tir^Sa 
^S^S2 Oi:LT, «i3I##l Ort«:B3«$H*:-SR* 

«2 1 immM^<^mtw>U2 2 ^^tr^^ti 2 cot 

[0 0 2 01 ^riS. ^aJIS^l 0I*I<^«^^:^jS§-<i--5> 

#Sf^s^®2 oj±. s^iz±m<r>mmmAzmLfc'b<r> 

izr&^^fl-r. Mxlf. 03 (A) , (B) t-^f i9 
(c. Ji|E<0^#l 2^®a#^l 0<^l*lStx»^-SJ:o 

{cggtt, c: «o^# 1 2 * V <; > r-m<7)immm 230 

n-y K2 3 aic?ll9#{t^ - 2 3 J: t) Stt 

1 2 ^MS^tll 0l*I{;i5V^T±Ti-^l&^-li:T^a.a# 
# 1 0 C t ^) nrigT'*^o 

[0 0 2 11 47t. 04 (A) , (S) iZTB-ti^iZ. 

^^j:<oTifi,z\tiifxmm^^i o<r>^mtmir^nn>i 

2 a^lStt^il^i-, Z.<DmUl 2i'y^) >r--^<OW 
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2 3 CO n -y K 2 3 a l-^X 1) #tt, 0#^^a 2 

3 tci 2 ^±Ttc#iiig-iJ-r^8iS#^i o^ft; 

i:L-CcOSa*^K$-li:^iTHLfwt). 0 5 (A) , 

(B) (c^i-idt-, to3a#^i oo-hwias-T'S.ii 

*t 1 2 =lraLr V V > ^-^0#ffiSS 2 3 on -y K 2 

3 a^i!!l3S#Sl 0I*IlC^tii$*^i:*i;. COn y K 
2 3 aliZ^m^m-l 0|*I^r|g*§^i-'5)PB««2 1 ^IX!) 
#»t> i<0W««2 1 *_tfao#«l««2 3 icj: ij^gia 

#Si oi*itci5v>r±T{-S»§-*r^3a#^i oi*io 

70 ^ZL7t^)^ 116 (A) , (B) IZ 

^■tio iz. i&m^tximsim^mi&^u 2 a ^mM 1 

2cOTBl-:|^l9#tt. Z<r>m^M2 4 Sr#^$-ii-CM 
a^Sl 0l*I<O^«Sr^M:$-i^^J;^Ui--£.ii:;5WS6 

[0 0 2 2] (*^0IJ1, 2) icOgti^Ml, 2trj3V> 

T(±. ±E<oiiife»,^i<^«^#:^a3i«*iwijv^T, mm 

*«2 -y h;uco®a#|^l 0 ^fflv^ ^:^-<7)^M(cia 
7j<.tt->';* (B*:TJ:-nv?;H±S : R- 9 7 4) i)^h^ji 

20 [0 0 2 31 :iZ.X. ±|S<7) hf— i: LTJi, *"9X|g 
^*Tg;6^6 S-CO^'U-X-^^T^^VWi^ 1 0 0»1:*5. 

■^mrnnn (jj- u j:- > h -fc^a^ : s - 3 4 ) ^ 2 *» 

STk :^;;i^-?-'^/W y^'X (M#fi^ttSi) ^3. 5SS 
S5> (H^-fk^XI^SSrMAtS) 

^7»*SP(7)«iJ-^t;t. zfLh^m,-hm 

^-^^-) t-Att. lI*E^]g^I(7?5feSifiiilK* 2 Om/s e 

^ (PCM3 0) (cj:»5Mi»u z<r»mmmi-\'^^zn 

50 -y h 5 J: oTt^S^^L. itL?:M.:^j^«U J: 
19 5^^^fx-'i-oXm^m.^-i}^'4^ 8 . 1 mir;^ o h i- 

[0 0 2 41 -f-tr. >ro b-^-- 1 0 omm.mzfiL 
X. mnLtz±m(omW}'{m^'^o. ssasrxTJtu-^i-^ 
^ i o LT, ±iB<^^as#^ 1 0 fuz^i^xm 200 

[0 0 2 5] ii-e. mmmiKn^^xii. m n^-r 

0 i*i<7)#m;5*2 'J -y h )i'<7)tt<7>:ikmAz-t^-:fj. ^m. 

40 m2\ZiS\^^X\i. m2\Z7f:-tiiO\z. ^m^^l OI*lSr 

mm^'i^mmm.2 1 ^m#ffl5#2 2*i;hLr^#i 2 
oTwufi<9#tt> ^iita^^i anffim-n-b^m^^iztj: 

[0 0 2 61 •?■ LT. %n'mM.m/^2 0 m/ s e c tc:& 

-s> J: T \z±M?.<r>^mnmm. 1 1 a , 1 1 b ^0*5$-* 
±ifico#^a#^2 ortt-iJv^-cJiiacoh-^-tjt 

[0 0 2 7] ^<Ofg:f:. ^;|tl 2 1^(61 19 #tt-fm 
50 a#?ll 0[*IO#^*2 'J -y h^VCOit tcL-C^a^rfi' 
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5 

[0 0 2 8] iw±, aasui op^'D^m^m.'J^-^'t 

.^I't-iiaatJff^^/^li^Ml l^i5V>TJ±N b±-i:Bil 

»?tL-Si:*lc. IteHltlla, llht<7)mmzX 
I 0 0 2 9 1 (^1^011 3 - 5 ) 3-5 U*5V^ 

*S2 h;K7)$!ia#^i 0 

SiiW^iJ (ffi±^#fl:#X*tt»: TRH) *@56ffc$ 
[0 0 3 01 ---cn ±fE<Ohf— t tT(±, 

) s,*.T g *s 6 5 'Cco:^? ■f^i'^fli?: 10 0 mssg, 

* - > r 7 -y {^mit^Jimtwk : m a # s ) * 7 

-) {::AtL. I5!|E3m<7>5fe^JiiaiK«r 2 0 m/ s e c 
LT8^r«im-&L7tm. ico?S^lf=&2ttff LtBLiI 
(PCM3 0) ICJ;1)?1ML> i«5?l^*%*+^C<^iP 

[0 0 3 1] -e-LT, ±Eoh-^— 1 0 om*SBmL 

T, ±iecOM31§#l 0F*3{C^#:-Ci^2 0 0 gJOX-^J: 30 
[0 0 3 2] C:-ir% ^i^M3 tCi3V>T{±^ _hfB<0«W 

.) 1 2 (;'fHr^>:ix()#tfr> M;S$fii oi*i<7)§a^^2 •; -y 

h ;v CO St CO .1jt,|g-C\ ±M<r>^mm^Ul la. lib 
^-€-<7)^SJSIi$S55^2 0 m/ sec (I^^ J: ^ izmU^ 
HirT, ±f5<0«!!S#lf2 0i*Ilci5ViT±f5O b-?-- 

t * 2 ^mn-k^M L Ttf^. 1 0 * 

M^$Hi-^H*«2 1 *lK#a'>#2 2 ^:/^LTS#l 2 
<0TMlC?jll9#ltT. jaiSWfffl 0rtO#a*«54^^5-lC 
L> ^(r>mm-^±.^<r>^mnm^l l a, l l bS:-€-<0 40 

^SffljiJt:*^ Om/s e c {l^^l. J: o UIllg^-t-T. 

±1 a<o h t #mKi»»j t * $ tciS'&Ms-t- ct ^ 
[0 0 3 3] mm.m^^zii^^x\t. ±M<r>mmi 

fiOt S<0^;^^>-C\ ±fBfiO#llK33IB 1 la, 1 1 b Sr-e 
<0^*aitJS-6^~2 0 m/ s e c tC:^^ J: o tcilte$-a- 
•C^ jLIBOMS#S2 0 i^Ui3v>T±ie<^ h -i— tmfi. 

<o#«3&« 2 'J 7 h ;k7> i S <r>mBX\ ±M<D^m^M^ so 
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6 

11a, 1 1 btr^(^*SgSa*:6M Om/s e etc ^ 

[0 0 3 4] *3t^ *i^^J 5 tziSV^TJi, 
^11 1 0 K«^2 1 im^%M 2 2 ^r^^h 

LTMWi 2<oTMir:?ii9#ttr^ ®a#^i or*3<o§ 

^i.^\z\^tz^ 
[0 0 3 5] LT, i:.%Z<r>9Mm 3-5 ICisv^T^ Bff 

S«ra!S-r-S(::*^^-=.r{±. hf— 5*»gP^Cj[tt•C/^* 
^>3^-M^^'>'T?:9 5fi:4g|5(OflJ'g-T'SDx.> ^tltb 

[0 0 3 6] ::<^^*, ^-^^J3<7)^5<OlCjoV^T(4. b 

WfliiJtWSiJ t 1 0 ^<n>^ifi-k # t * 

X^^-kX^fzfz^. Y i--co*ln(cW«$!J»S'J**^-tc# 
«icL. ^cof*. ^aa#^l OI*I<^#«*/Jn$ < LTVl 

[0 0 3 7] C^tLlCjt^LT. ^]^1?!l4<7)^>(7)lcfcv^T 

- (c#i|«|ffli?iij:6«js;-ti-ft*-r ;g> i (nrn'^Mmw 
[0 0 3 8] S/c, *«^flJ5<O^E>cO^IiJV^r(±, h-^- 

hm-mmnt^%mm^ \ oi*io#«sr/jN$< tfctt 
[0 0 3 9] c:<^^«> ^•:^-^::*^L■rw«ftlJ»Sli^*& 

^Si]* b-^-l^g^ft^-^^^^iCii. ^S#f^l 01*1 
<^#«*'h§ <-r-5.i:*t;^IiteP*61 1 a, 1 1 b<0 

[0 0 4 0] mmmm 2 > >i nm-mm 2 {zi3\i:hm 

#:aSS«{;i5V^Ti, 119 (A) , (B) tc^-ti^ 

OR^4ft{C;&o/c®a$Sl 0?rfflv\ w<7)$!ia#Sl 

0(O±M**#l 2(cJ;i9«S^-*;S>J:TtcLTV^;S.o 
[0 0 4 1] c:c:-e, z.n^mMm\zi&\1fh^^^m.m 
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7 

igi 1 a, 1 1 b^^it-at-^fcf). saa^ff 1 oojs 

J: T LTRM-mcOEItett 1 3 a t 
^It, iOR«;ycco|ltettl 3 a izT®(^|iIKP« 1 1 

a #lt -tE<^RM«J91lte^ 3 art 4: 

Jfa-t.2. J; T t-il$£tt 1 3 b ^Ktt. i<^iaiEtt 1 3 b 
\z.T^<n^m!m\ 1 a(^±;^Hf£l:1-^±S<0|l*K35| 
^Bl 1 b*^l9#{t^ COiSOHHg^H^l 1 b/5^?llj 

#tte>tLf^iae4tti 3 b^&JiT:^iPi{zx9'f k§-*t, 

±Scoiite3jl«l 1 b 4 ±T J: dt-trv^ 

[0 0 4 2] *7t. i<0||ifem«O##:*4a^* 1^:13 
Ti±> 111 Oir^i-iotc, TSOHteaatll 1 a^ria 
te§^-li-^R«4^<7)ilK<S 1 3 a i: Lr. 7^ ^' >7t>i^ 
-hT:^|pll::#0^yc ^x^O^rfflv^-z,-:^, ±acoilte331t 1 
1 b S:lilte^-»^;|.|51tett 1 3 b t LT, ±f20X-/7'f 

<75^@«Eifi 13a, 13b SO^'^llte^?!*! 11a, 11 

[0 0 4 3] ^<n^m!Sm.\zii^^X\t. ±IB<7)J: 

T tcT®<o|5]*EJigai 1 a ^lie$-<^:^Ria;K<5:)|pitett 
1 3 a >7t5is^itt.tL7'c^)0^fflv^^ tJklz 

lM.<r^m%mW^l 1 b?:lBlte$*'i>SItettl 3bic:^7° 
Vtt-£rffl^^r^ #lie«l 3 a, 13b;is-#:i:^ 
oril^i-^J;d(-L7t:ein TKOlsHEJRiai 1 a^EI 
teS*-5>RM4^cOia*EWl 3 aOl*lJaffiS.0'~±S<7)[iHK 
il3«l 1 b S:|al|ES-ii:-5)[ate«l 3 b 0^1•HH^¥?t^- 
3i^^L•r^ 3 a, 13 hif^ii.^ix.^'mv^m 
m-f^ i T (- L. 13a, 13b i^fl^'fl^i 

mi 1 a, 1 1 bcO|HlKj$;S«:*:^?>-iir-S. 

.) [0 0 4 4] (*mflJ6, 7) Z<Dm^M6, 7 ICiSV^ 

35*2 V -y b;K?)MSS^l 0?:fflv\ hf--O^B(zW 

m«iJ«i5SfiJ («±d'^ft:^x«ttss: TRH) ^a^-ffc? 

[0 0 4 5] ii-e, ±fE<7) h-f- t LTfi. 

-7 ^ (HSfk^ifta^ : M A # 8 ) * 7 
-) tcAttr+^lcM-^L^c^. C<7)?I-g^-&2*l|ffL 

[0 0 4 6] ^LX. _tf50b-^-l 0 OS»^>«tL 
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r, ±fe<oMa§si oi*itc^#:-e*t;2 o o gjMjx.-&J: 

[0 0 4 7] .1^:-C\ *i^^J6 ICjSW^TJi, ±^(00^ 
33^1 1 1 b ^r^aiaS^ 1 0 ffymW^^ h2 5 mm<r)M # iz 

■fiS?-**-::^-, *i^|RJ7tzi5v^T{±, ±^coii^33ffi 

I 1 b immm-W^ 1 0 OiSM/i^ ^10 0 mmCOiS § (^12 

ftg*. 'tK'?rfi±m<7)^m^mmi i a, 1 1 b*-?- 

<0^^<OJMjgS^*3 0 m/ s e c ic^fc-l, J: ^ tc[lK$-^ 
10 [0 0 4 8] -?-Lr. C«0||.i^flJ6, 7 tCjoV^-CH^^Bf 

>5''-a^^';TS: 1 0 0*»a5O#J-^T-irax.. 
^ □ - ;u 5 ;HZ j; 19 1 B#^?l^ $ -lirTtf*. 

[0 0 4 9] i<D^*, ±^<^I1*£^RI«1 Ib^^aSI^ 
HI Q<r>lSMt-h 1 0 Omm«OiSvMi:«{::-t-7 h L.tz'^ 

20 1 0<o^iS>5»^)2 5mm<oia;$ofi:«i--fe"y h \.tzm^ 

[0 0 5 0] ±tB<^ J: d K^UmMm. 11a, 

I I b<oiiigi$]S«rji«e>^i:, y-f—t^'^umnti)^ 

J: n tc. ±a<7>li]|E33tI 1 1 b -^^mM-m- 1 0 OJgW:^^ 
5> 1 0 Omm<7)iSv^f3i«r-Iilte§^i:.S ^SSfff 1 0 

mtenai 1 b<75iiKicj:or+*t-®a$tLT, f-^ 

[0 0 5 1] ^*5, ±Kfi9*Jfe3g]P 1 ^0^2 <0#|3-#:ia, 

a^^i:±5V^T{±. ^HlEggill l a, 1 1 b i: LTT 

^iiS*^t*lC, ^glSS^l 01*I(Ci3V^Ta^#:;5**^;— {C 
^^it^i.n\z^^tzib. 012 (A) , (B) \.zm 
1-i ^ t-s mwrn^l 1 on-M^WMtcmSfccos^^a 1 5 
*^tt^±dtcLfc*). nils (A) , (B) tc^-tJ; 

40 I & & imntzy)^ mi a (a) , (b) ir^-fi:'? 

±Sco[lt£35)tIl 1 bOJiH{::«tt<^2:*.±tmi 
6 b ^^ttfc -r ^ i i: ^> pTBgr-* ^ o 
[0 0 5 2] 

J; ^ t fcfcii), i co#«^M¥^K(c J: o Tj!!!.3a##|*I 
50 [0 0 5 3] S ^<r>^'^<nmim.2 Uistt^^ft^ 



-5- 



(6) 



^ ^^iia-if^^ lc^f=fc ;i -5. i ^ i:: o 7t o 
102] j!!taSSi*I<OSm*?esS§-<i:^#a^M#®?r 

[12141 *ifeff^.tUO«^#:5!!iS^«(-j3v^-C, %M^^ 

[US] «jfefmuo&{*:^!!i3ffi^«i-i5v^T. ^mm-^ 

1*1 <^ #m * ? Hi: ^ ^ 5 ? -fr 7t ^ 4 <0 
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7t*]^1li 3-5 t- jsv^r. -g-OfS-g^fH i: h <^)=S=S 
[mi 0] *Mf^,#-2CO%#:®aMe{C43V^T. T]^«0 

[HI 1] ^i4f^i^-2co&f*®a^«^fflv\ 

t Y^-<D^%m.t<r>^m^m\^tzm-xh^o 

[m 1 2 ] niSf^B 1 , 2<7)©#:$!ias«tC'KM-rsia 

[H 1 3 ] , 2<r>-^^^m.mm^^^^xmm 

iT»f®iii-e*^o 

[El 1 4 ] ^mnm i , 2 co^fl^^aa^atcijv^r-isffl 

I 0 ®3S#fp 

I I mt^mm 

1 1 a Tawni Karats 
1 1 b ±^<nm$i.mm. 

13a TK<7)(lK3?iacO[atett 

13b ±m<omnMmommMi 

20 
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